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I 

MaoCpereKHe OTHOcHxca k cHHreay* 
BUCOKOMoneKyjiHpHbix coeAHiieJiHft^ a 
HMeHiio K . cHKTeay nojiHMO^eBMHU Ha 

OCHOBe npHpOAHbDC AMaMHH0Kap60H0BbIX 
KHCnOTy KOTOpUe MOryT 6blTZ> HCnOJlb- 

aoBaHbi B pasjiHHHbix oS/iacTHX mcah- 

HHHbl D KaMeCTBe 6ltOCOBMCrCTMMbIX nOJlH' 
MepOB. 

HaBecreH cnocoS nojiyqeHHH nojiH- 
MOHeBHKbi nyreM BsaHMqneilcTBHH ahh30- 
UHaHara c zuiaMMHaMU B cpeAe AHMeTHJi- 
4>opMaMHAa ^1 ]• 

O^HaKO HerinaBKOCTb h SHaMHrejib- 
Haa rMAPO<|>HJII>HOCTI» 9THX npoAyKTOB 

He nosBOfiaer npHMeiLSTi> nanjnta'eMue 
nonHMbneBMHu Ana npOHSBOACTaa luia-* 
CTH^ecKHX Mace H BOnOKOH. 

HaH6ojiee SjihskhA k npeAnaraeMcmy 
no TexHM^ecKOH cycufocTH aBnaerca 
cnoco6 noJiyueHMa nojiMMOMesHH nyreM 

BaaHMOAeiiCTBHA M,N -SMCTpHMBTRn- 
CKJIMJIbHblX npOKSBOAHUX SMpOB HpH^ 
pOAHblX AHaMHHOKap60HOBbIX KMCJIOT C 
KapSokHJIbMblMH npOHSBOAMblMH OpFaKU* 



to 



15 



20 



tiecKHX coeaHHeHHH B cpeA^ anpOTOHHo- 
ro pacTBOpHTena [^2]. 

. HeAocraTKaMH HSBecTHoro cnoco0a 
CHHTeaa nojoiMOMeBHHbi HBJiaioTca; ae- 
o6xoAHMocTb npiiMeaeHHa Ana hx chk- 
Tea a AHHsouKaHaTOB Ha ocHOBe 34>H- 

POB AHaMHHOKap60H6BbIX KHCJIOT, KG* 

TOpMe noJiyuaioT b peayjibTaTc rpyAO- 
eNKOro H HerexHonorHviecKpro npot^ec 
ca CHHTeaa 9 aaxniowaxiiieroca a npHMe- 
HeHHH a6caiiioTHbix^ jierKOBocnnaMeHa- 
loqHxca pacTBopiiTCJieH {nanpHMep cep* . 
Horo 34)Hpa) , oxjia;^eKH» peaKUMOH- 
HoA cpeAU npM i|»ocreHHpoBaHHH N,N - . . 

-QHCTpHMeTltnCUnKJIbHblX npOU3B0AHblX 
34>HpOfio6-AUaHHHOKap60HOBI4X XHCJIOT» 
Heo6XQnnMOCTl» NHOrOKpaTBOft 6MC0KO** 

BaxyyMHoA neperoHXH AHHaouHanaTOB 
c iienbio AOBCAeHKH hx ao Heo6xoAHMoft 

KOHAHUHU; npHMBHeHHe . aOcojiioTMO- 
ro cnHpra (MCTHJioBoro hjih 3thjiobo- 
ro) AJiH AeCinoKHpoBaHHa cHJiHanpo- 
BaHHhoc aHHUorpynn; hcoOxoahmocti* 
CHHTeaa 6onbmoro mm en a AHHaoAHana- 
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roB AJiH nojiyMeHHA nojiufio^esMH pa3- 
JiH^HOH cTpyK Typhi, HanpHMep» ajih 
CHHTesa noJiHMOHeBHH Ha ocHose J3^L 

HJiH jXL MSOMepOB npHpOAHOH AHaMAHO- 

Kap6oHc>BOH KHCJioTW, Heo6xo;iHM i 
Tea KaacAoro AHMSouHaHaTa b oTAe.nb- 

HOCTH . 

Uejit H3c6peTeHHH - nojiyqeane no.-* 
jiHMOMeBHHbi c niHpoxHM AHanaaoHOM 
CBOHCTB npH oAHoapeMeHHOM ynpome- * to 
HHH cimcoSa, 

YKasaHHafl uejib AOCTwraeTCH ry.'-- . 
'irp npH nojiyMeHHH ^OJlHM0^eBHHhl )ry ' 

reM B3aHMOAeHCTBHH N,N' -6HCTpHMeTHJl- 
CHJlHJlbHWX npOH3BOAHbrX 3(J)HpOB BpH- 
pOAHblX AHaHHHOXapGOHOBblX KHCJIOT c 

Kap6oKMnBHbiMH ixpoHSBOAHbiMH opraHHuec 
KKX coeAHHeHHi) B cpeAe anpOTOHHoro 

vpr.i'BopHTejrii!, B xaqecTBe KapGominb- 
Hbix npoH3BOAHbix oppaHH^ecKHX coe- 20 
AHHeHHH HcnojibsywT 6hc- (n-HHTpo4)e- 

HHJl)Kap60HaT HJIH 6hC- (2,4~AHHHTpO- 
^eHHJI)Kap60HaT H peaxuHio npoBOAHT 
npK 2C-25^C 0,5-2 ti h npH 80-IOO^C 
?.-3 V. ■.: nocneAywiUHM Bbu^eJieHHeM noJiH- 

HOa TepMHHOM "aKTHBHpOBaHHblii'* Kap- 

jSoHaT noApaayMeBaeTCH xapGoHar expo- 



30 
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IlcjiyMeHHbie raKHM oDpaaoM nojiHMo- 
qeEHHbi HMeMT ^1 j^p =0, S^-0, 9 AJi/r, a 
nc ocxajibHUM napaMerpaM (llK-cneKTpbi, 
pacTBopHMocTby xeMncparypa luiaBJieHHa) 
HAeHTHMHbi nojiHMepaM, nonyweHHbiH no 
HSBecTHoMy cnocoSy h3 coQTBercTByjo- 
m,Hx AHHsoAHanaTOB • 

n p H M e p 1. B Tpexropjxoft koa- 
66, cHa6jKeHHojl MemajiKOHy bboaom h 
BbiBOAOM pflH aproHa,* 3,28 r (0,01 MOJib)** 

3THJ10B0rO 3^Hpa M,N' -6HC-TpHMeTHA- 

cHJiHn-(L)~TMCL-JiH3HHa pacTBopflioT b 
10 Mn N,N ^AHMeTHAaqeTaMHAa (/IMAA) , 
npH 25*^C Ao6aBA«ioT 3,94 r (0,01 MOJib) 
5uc-2,4~AMHHTpcN]>eHR]iKap6oHaTa (/m4>K) 
Ha6ji}0AaeTCH CHJibHbiil SKaoTepMHuecKHfi 
34>4»eKT) M BXJitOM^ioT MeioajiKy. ^epea 
5C-40 MnV? pacTBop febicTpo aarycTCBa- 
r? H o6pa3yeTCH cTyAHeoSpaaHaa Macca« 
l;;r::i oSecns^ennH roMorcHHoro TeHBHim 55 
pe'fiKiiHH cMecb MarpeBaioT ao 90 *C h 
n^ipeMemKBator 3 *i, see BpeM5i npOAyRa^ 
': nrjKiy aproHOM. OfipaayexcH snsvini 



paCTBOp, KOTOpblH B FOpHHeH BMAC BW- 

AHBawT B BOAy* BbinaBBiHM B BKAe nopom- 
xa nojiHMep OT4)HnbTpoBW3aic.T, Tmarenb- 
HO npOMbiaaioT boaoi), cymar m sKcrpa- 
fHpywT B annapare GoKcnerre aueroHOM. 
BfaixoA 96%*lnp=0,95 Aii/r b AHMeTHJi- 
cynb(|)OKCHAe, C=0,5 p/aji, h =25*^0 . 

fl p H M e p 2. B TpexropAoft koji- 
5e^ cHa63KeHHOH MeioajiKOH. eboaom h bu- 
BOAOM AJiH aproHa, 3,18 r (0,0! Mojib) 

STHJlOBOrO 34)Hpa N,N '-6HC-TpHMeTHn- 
CMJIHJI-L-AH3HHa paCTBOpHIOT B 1 0 MH 

AHMeTHnai^exaNMAa, npH 25^ C Ao6aB/EH~ 

K)T 3s04 r (0,01 MCTi;) OVSC-W-HHTPO- 

4)eHMiiKap6oHaTa (Ha'tjjucMfe^cT'Ci! SKSorep- 
MHnecKHd 34)4>bxt)^ BKAioMaioT MenianKy 
H nepeMemHsajoT 2 BHSKocrb pacr- 
Bopa npH KOMHaxHOH TeMneparype 3a 
3TOT nepHOA BpeneHH BospacTaer ne- 
sHa^HTejibHO, nosTOMy sKJiioMajoT o6o~ 
rpeB H peaxAHOHHyio cMecb sbiAepKHBa-* 
K>T npH )0O^C 6 Bce spewH npoAyaaa 
xoji6y aproHOM, PacTBop oxjiawAajox ao 
KOMHaxHOH TeMneparypw (o5pa30BaHHe 
reneo6pa3HOH Maccu He HaSjBOAajiocb) 

H BhUlHBaJOT B BOAY^ DoJlHMep (b KOMJUieK- 

ce c 1^ -HHTpo4>eHOJioM) BbinaAaer b bha^ 
mAKoA CMOAU, KOTopaR saTBepAeBa&T 

no Mepe OXfSblBKH i'*-HHTpO?t£H:;Jia BOAO^i. 

THiaTeribHO npoMbiTWH nonn... cymar b 
BaKyyne h SKCTparapyioT b annapare 
CoKCJieTTa aueroHOM. 

BbixoA nojiMMepa 97%, V|^=0,4 ja,n/r 
B AHM e THHC yji bi^OKc HAS C= 0 . 3 r / An , 
t=25*'c. 

npHMep 3. CHHxes nojiHMepa 

OCymeCTBJIHIOT B COCTBeTCTBHH C MBTO- 

AHKO}^, npHBCAeHHofi b npHMepe I, 

C TOH paSHHUeH, HTO BMeCTO M,N^-AH- 

MeTHJiaAer^-iTina >K:nojifc3WT N 'Merwi- 
nwpponHAOH (N-MTl) , BbccoA nonHMepa 
95%, ^ffp-0tS5 nn/r b AHMeTMJicynwJjoK- 
cHAe. 

npHMep 4» CHHrea nonHMepa 
ocyiqecTBAHioT b coOTBeTCTsHH c Mero- 
AHKoA^ npHBBAeHHOH B npMMepc 1 , c 

TOfi paSHHUBH, MTO BMCCTO STHJIOBOrO 
3(^Hpa N , N^6HC-TpHMe THHCHnHJI-L -J1H3H Ha 
6epyT 3THjioBblH 3d)Hp M,N '-6HC-TPH- 

MeTiincHniin-DL -*jm3HHa (flL) TMCL. Bw- 
xoA nonHMepa 97%, 1)^=0, 76 nn/r b 
AHMeTHncyjib4>OKCHAe, C=0,5 r/AJi> t- 
= 25*^0. 

-IlpHMep 5, Chhtbs nonHMepa 
ocymecTBAJnoT b cooTBercTBHH c npH- 
MepoM 1, c Tofi pasHHueA, hto BMecro 
3THjioBoro 3^Hpa N,N' -eHc-TpHMCTKn- 
'CHnHn-L-nH'^HHa MCnonbByiOT 3THnORMl'i 
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34>HP N ,N-6HC-TpMMeTltiICHnHJl-L-OpHHTHHa, 

Bwxofl 'nojiHMcpa 90% ,l/|j^p =0, 32 ftn/r 
B flHMeTH/icyjib4>oKCHfle, C=0,5 r//xji, 
t=25*C. 

II p H M e p .6. CHHTea noJiiiMepa i 
ocymecTBJiHiOT B cooTBercTBHH. c Mero- 
AHKofi^ npHsefleHHoA b npMMepe I , c 

TOft paSHHUeH, MTOBMeCTO 3THJlOBOrO 
3^Hpa N,N -6HC-TpHMeTHJlCHJlHJI-L-JlH3H 

Ha HcnojibsywT AH3THnoBbr;i 34>Hp N,n'- 

-dHC-l-TpHMeTHJlCHnHJl-L-UHCTHHa. BW-- 

xoA nojiHMepa 96Z,»]pp =0,85 nn/r b 
AHMeTHJicyni4»oKciiQe» C=0,S t/ah. 
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npHMep 7,B Tpexropjiyio koji- 
6y^ CHa6xeHHyw MemajiKOH, bboaom h 
BUBOAOM AJTH aproHa^ noMemaioT 1,59 r 
(0,005 MOJib) 3THJiOBoro 34)Hpa N,n'- 

-6HC-MeTHJl-L-JIH3HHa paCTBbpillOT B 

10 MJi N,M -AHMeTKnaueraMHAa, Ao6aB- 
JiflMT 3,94 r (0,01 MOJib) 6hc-2,4- 
-AH"HTpo4>eHMjiKap6oHaTa, sKJiw^aioT 
Meioajixy h cMecb nepeMeinHBax>T npH 
KOMHaTHoii TCMnepaType 2 m» K peax- 
UHOHHOMy pacTBopy aareM Ao6aBJifiioT 
2,20 (0,005 Monb) AH9THnoBoro 34>h- 
pa M,N -6HC-TpHMeTHJicHnHn-L-UHCTHHa 
(cooTHomemie :npdM3BOAHbix- A^yx ah- 

aMMHOKap6oHOBbJX KHCJIOT 1 : I )^ BKJBO - 

^awT o6orpeB h cMecb HarpesaioT ao 
90 C 3 H, PeaKUHOHHMfi pacTBop Bbr- 
jiHBaioT B BOAy. BbinaBiDUH nonHMep or- 
'4>HJibTpOBbiBaioT, TB^dTenbHo npoMfaiBaioT 
tfpAoft, cymar h dKCTparapyior STHJiaue- 
raroM b annapare CoKCJiexTa, BbixoA 35 
nojiMMepa 91Z^r\^^ =0,68 AJi/r b ah« 
Me-mncyjib^ioKCHAe, C=0,5 r/An, t-25''c. 
n p H M e p 8, Chhtcs nojiMMepa ' 

OCyqeCTBJlHIOT B COOTBerCTBHH C MCTO- 

AHXofi, npMBeAeHHoA b hpHMepe. 7, 40 
c Toik paaHHued, ^to BHaMane SMecro 

3THJTOBOrO 34xHpa N , -6HC-TpMMeTHnCH-: 
JlHJI-L-JlH3HHa HCnoJlbSyiOT AH3TKJIOBMA 
aAHp N,N' -SHC-TpHMeTHJlCHJIHJI-L-UH- 
CTHHa, a 3aTeM k peaxiuioHHOMy pact- 45 

. BOpy A05aBJIHI0T 3THJ10BbIH 3^Hp N,N'- 



-6MC-TpHMeTHJlCHJIHJl-L-JIK3HHa . BUXOA 

nomnepa 98%, ^0,7 1 aji/ji b A*tMe- 
THncyjibtoKCHAe, C-0,5 p/aji, t=25*C. 

n p H M e p. 9. CHMTes noAHMepa 
ocyiqecTBJiflioT b coo^bctctbhh. c Mero- 
AHKOH, npHBCACHHOH B npHMBpe 7, c 
TOft pasHMueH, MTO BMecTO 0,005 6e- 
pyT 0,002 Mojib 3THJioBoro 34)Hpa N,n'-' 

-6HC-^TpHMeTHJlCHJIlIJl-L~JIH3HHa, a BMe- 

CTO 0,005 MOJib 6epyT 0,008 Monb ah- 

3THJlOBOrO 34>lipa N,N' -6HC-TpHMeTHJl- 

ciuiMji-L-AHCTHHa. BbixoA nojiHMepa 96% 
nnp"0>70 AJi/r B AHMeTHJicyiib4»oKcime, ' 
C-0.5 r/An, t=25''c. 

n p H M e p 10. CHHTea nojxHHe- 

pa 0C3aaeCTBJIH10T B COOTBeTCTBHH C 

MCTOAHKOH, npHBeAeHKOii b npHMtpe 
7, c TOH pasRHueji, ^ito 6epyT 
0,008 MOJib 3TanoBoro s^upa N,N*-6mc- 

-TpHMeTIinCHnHJl-L-JIH3HHa H 0,002 MOJlb 
AH3TMJI0BOrO a^Hpa^L-UHCTHHa. BbKOA 

97%, n rip =0,68 An/r b AHMeTHJicynb- 
4»aKCMAe, C=0,5 f/aji, t=25''C. 

n p H M e p II. CiiHxea nojiHMe- 
pa ocyiaecTBJiAiaT b cootbctctbhh c 
MeroAHKoA, npHBeAeHHOH b npHMepe 
7, c TOH paaHHuefi, mto BMecTo 3th- 

JIOBOrO 3$Hpa N,N' -6HC-TpHMeTHnCKJlHJl•• 
-L-JIH3HHa 6epyT 3THJIOBblH 34>Hp N,N'- 
-6HC-TpHMeTMJlCimHJl-ZB_ "JIH3HHa . Bhl- 

xoA nojiHMepa 95%, =0,52 nn/r b 
AHMCTHJicyjib^oKCHAe, C=0,5 t/ah, 
t«25'*C. 

IlpHHep 12. CHHTes nojiHMepa 

OCymeCTBJlHWT B COOTBCTCTBHH C MCTO- 
AHKOA, npMBCAeHHOfl B npHMcpc 7,. 

c Toik paaHHueu, mto bmccto aTHnoao- 
ro a^mpa N,N' -OHC-TpHMeTMJicHJiHJiH* . 
-jiHSHHa 6epyT anmoBbsSk s^np N,n'- 

-6HC-TPHMeTHJlCHnHJl-L -OpHHTHHa • Bbl- 

xoA nojiHMepa 89%, >1pp =0, 28 p^/r b 
AHNeTHncyjib4>OKCHAe , C=0 , 5 t/aji , 
1=25*^0. 

OcuoBHue xapaKTepHCTMKH nc«y- 
MeHHbnc nonHMepOB npHaeAeHbi b raGw: 



IlpHMep 


AXTHBHpO- 
BaHHbl(i 

Kap6oHaT 


AnaMHH, MOjib, Ha. 
1 MOJlb Kap6oHaTa 


PaCTBOpH- 

rejib 


TeMnepa- 
rypa. 


BbixoA^ 
% 


BHSKOCTb 


1 


2 




3 




5 


6 


7 


1 


AHOK 


(L) TMCJI (1) 




25/0,5 


96 


0,95 












90/3 






2 




(L) IWCJl (I) 




25/2 


V 


0,4 



fOO/6 
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2 


, -J- 






6 






3 




(L) TMCJl (1) 


N-Mn 


25/0,5 
90/3 


95 


0,95 


4 




UD TMPl (1) 




25/0,5 
90/3 


. 97 


0,76 


5 




(L) TtlCO (1) 




25/0,5 
90/3 


90 


0,32 


6 




(L) TMCU (0 


/IMAA 


25/0,5 
90/3 


96 


0,85 


7 




(L) TMCJl (0,5) 
(L) TMCU (0,5) 




25/2 
90/3 


97 


0,68 


8 




(L) TMCU (0,5) 

+ 

(L) TMCJl (0,5) 


ZIMAA 


25/2 


98 


0,71 


9 




(L) TMCJl (0,2) 

+ 

(L) TMCU (0,8) 


/IMAA . 


25/2 


95 


0,70 


10 




(L) TMCJl (0,8) 

+ 

(L) TMCU (0,2) 


UMAA 


25/2 
90/3 


97 


0,68 


n 


AH<I>K 


(UL) TMCJl (0,5) 

+ 

(L) ;n!cu (0,5) 


AMAA 


25/2 
90/3 


95 


0,52 


12 




(L) TMCO (0,5) 
** (L) TMCU (0,5) 


UMAA 


25/3 
90/3 


89 


0,28 



n p H M e H a H H e: TMCO - 3TMJioBbiH 34>Mp N,N -enc-TpHMeTHJicHJiMJi-opHMTMHa; 

TMCn - 3TMJ10BUH 3<l)Hp N , N ' -6HC-TpHMeTHJlCHJIHJmH3HHa; TMCU - flHSTHJlOBWH 3lJ)Hp 

N,N'-6Hc-TpMMeTHJiCHnKnuHCTiiHa; UH<I>K-6Hc-2,A-flHHHTpo4>eHHjiKap(5oHaT,^ UHOK-Chc- 
-n-HHTpo4>eHHnKap6oHaT; flMAA - N,n' -aHMeTKnaueraMHA; N-ffll-N-MeTiuinHpponKAOH. 
B)i3KOCTb onpeAejiena b AHMeTHJicyjib4>oKCHAe npH 25 C, C-0,5 r/nn. 

npHMeHCHHe npeAJiaraeMoro cnoco6a poAHUX AHaMMHOKapeoHOBWx khcjiot c 

nonyqeHMJ! nojiHMOMeBUHU Ha ochobs HcnoJib30BaHHeM tojibko kx TpHMCTHn- 

npHpOAHMX AHaMHHOKdpSOHOBUX KHCJIOT CMJDWIbHWX npOH3BOflHbIX H OflHOFO aK- 

o6ccne»iMBaeT no cpaBHCHHio c MssecT- « THBMpoBaHHoro KapSoHaxa, HsnpHMep 
HUMM cnaco6aMH, ciie/iyicwe npcMwyHie- 6Mc-2,4-flHHMTpo«|)eHHJiKap6oHaTa, He 

CTBa: nerKocTh nonyMCHHa HWcoKOMone-^ npK6eraa k TpyAHOAocTynHMM ahhsouh- 

KynHpHblX tlOJlHMO^eBHH Ha OCHOBe npH- ^HaraM; OTCyxCTBHC MeoOXOflHMOCTH CHH- 
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Tim TpHMeTHJlCHnHJlbHblX SaillHTHbfX TpyTF' 

nnpoBOX c aMHHorpynn; nmpoKHe BosMom* 
HocTM cHHTeaa cono/iHMOHeBHH paajiHH- 
Horo cocTasa Ha ocHOse AByx hjih 6o- 
nee AMaMMHoxapRoHOBbix khcjiot (b tom j 
wcjie A|L hjihDL) , Hcnonbsyn ahh axoft 
nem nimb N,N' -bHC-TpHMemncHjiHJibHMe 

npOMBBOAHbie HX 9^HpOB H OffUH BKTH- 

BHpOBaHiiUH KapSoHar, HanpHMep 6hc- 
-2,A-"flHHHTpcxJ>eHHjiKap6oHaT; npocTO- lo 
ra B o5paiaeHHH h jierKocTb omhctkh 

aKTHBHpOBaHHbDC Kap60HaT0B » HBJIH- 

jonpfxcn KpHcrajuumecKHMH coeAKHeHHR*- 

4>opMyna HsoSpereHHii 
Cnoco6 nojiyqeHHfl nojDfMo^esHHbi ny 

TCM BaaHMOAejiCTBHil N , M ' -6HC-TpHMe- 20 

TiinciinHnbHbix npoHSBOAHbix o^npoB npH- 

pOAHbDC AHaMMH0Kap60H0Bl>IX KHCJIOT C 

Kap6oHHJii>HbiMH npoHSBOAHbiMH opraHH- 
uecKHX coeAftHeHHfi b cpe^e anpoTOH- 



228 w 
novo pacTBopHTejifl, o r ji H ii a » • 
m H fl c H TCM, qTo, c qeniiio nojiy- 
^eHHH noiiMMOMeBHiibt c mHpoKHM AHana- • 
30HOM cBoflcTB npH OAHOBpcMeHHOM ynpo* 
qeHHH cnocoCa^ b Ra^ecTBe xap6oHHjiK* 
Hwx npoH3BOAHMx opraHM^ecKHx coe- 
AHHeHHif HcnojibsyioT 6MC-(r>-HHTpo4»e- 
HHn)Kap6oHaT hjih eHC-(2,4-AHHHTpo- 
4»eHKn)Kap6oHaT h peaxitHio npoBOAAT 
npH 20-25*C 0,5-2 n h npn 80-ldo*'c 
2-3 H c nocjieAynqHH Bhm&neHHeM nomt'*^ 
Mepa . 

HCTOMHHKH HH4>opMaUHH^ 
npMHATUe BO BHHMaHHe npH 3KcnepTH3e 
K CayHAepc JXk.X., <t^im K.K. Xh- 
MHfl noJiHypexaHOB ♦ M., "Xhmhji"-, 
1968, c. 13-IA. 

2. CeHAOBa T.H.^ ByxaeBa B.H.^ 
JtlaBHAOBHi K).A., PoroHHH C,B., Kop- 
maK B.B. CHHTea cHHTerHuecKHx axTHB'- 
HWX nojiHMOMeBHH Ha ocHOBe npHpoA-^ 
Hbix AHa^DnIOKap6oHOBblx khcjiot. J5ok- 
JiaA AH CCCP 232, 225, 1977 (npoTO- 
THn) • 
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